Glutathione depletion in the lens of galactosemic and diabetic rats.
Depletion of lens glutathione (GSH) occurs quickly and drastically following induction of diabetes or galactosemia in rats as well as in lens culture. The explanation for this dramatic loss of GSH has been investigated by many laboratories but the solution has been elusive. There are several possible causes for the change in the reducing power of the lens under hyperglycemia. (a) The enzyme glutathione reductase which reduces oxidized glutathione to GSH is inhibited. (b) The cofactor NADPH which both the aldose reductase of polyol pathway and glutathione reductase require becomes depleted under hyperglycemia to the point that there is an insufficient amount for glutathione reduction. (c) Membrane permeability is increased, due to osmotic-induced lens hydration. We explored all the above possibilities in the mechanism of GSH depletion and studied the effect of aldose reductase inhibitor (ARI) on osmotic change. We found that under hyperglycemic condition, there was no change in the enzyme glutathione reductase activity. There was an initial drop in NADPH level but there was sufficient remaining for glutathione reductase use. Both NADPH and glutathione depletion could be prevented completely by ARI. In addition, ARI could also prevent any hyperglycemic-induced abnormal transport and leakage of amino acids. We have therefore concluded that only the decreased membrane transport of amino acids which are needed for glutathione biosynthesis and the simultaneous loss of GSH through leaky membrane as initiated by the polyol pathway can be responsible for the drastic GSH depletion.